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[Title of the Invention] METHOD OF MANUFACTURING LIQUID
CRYSTAL DISPLAY DEVICE

[Abstract]

[Object] There is provided a method of manufacturing a
liquid crystal display device, in which even a portion of
sealant, which is hidden by a signal line electrode, is
sufficiently cured, thereby solving a drawback in which
alignment near an uncured sealant is not good.

[Solving Means] An ultraviolet (UV) curing sealant 3 is
positioned on a black matrix 7 and attached between a color
filter substrate 1 having the black matrix 7 installed at
its periphery and a TFT array substrate 2 having a signal
line electrode, and when an ultraviolet ray 16 is irradiated
from a side of the TFT array substrate 2 to the sealant 3 to
cure the sealant 3, the ultraviolet ray 16 is irradiated
into not only the sealant 3 but also a portion of the
éealant 3, which is hidden by the signal line electrode,
through a prism sheet.8 for diffusing and outputting the

incident ultraviolet ray 16.

[Claims]
[Claim 1] A method of manufacturing a liquid crystal
display device,

wherein an ultraviolet curing sealant is positioned on a
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light shielding portion and is attached between a first
electrode substrate having the light shielding portion
installed at its periphery and a second electrode substrate
having a signal line electrode, and when an ultraviolet ray
is irradiated to the sealant from a side of the second
electrode substrate to cure the sealant, the ultraviolet ray
is irradiated into not only the sealant but also a portion
of the sealant, which is hidden by the signal line electrode,
through a filter for diffusing and outputting the incident
ultraviolet ray.
(Claim 2] A method of manufacturing a liquid crystal

display device,

wherein an ultraviolet curing sealant is positioned on a
light shielding portion while a liquid crystal is dropped
within a region surrounded by the sealant between a first
electrode substrate having the light shielding portion
installed at its periphery and a second electrode substrate
having a signal line electrode to bond the first and second
electfode substrates, and when an ultraviolet ray is
irradiated to the sealant from a side of the second
electrode substrate to cure the sealant, the ultraviolet ray
is irradiated into not only the sealant but also a portion
of the sealant, which is hidden by the signal line electrode,
through a filter for diffusing and outputting the incident

ultraviolet ray.
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[Detailed Description of the Invention]

[(0001]

[Technical Field of the Invention]

The present invention relates to a method of
manufacturing a liquid crystal display device using an
ultraviolet (UV) curing sealant.

[0002]

[Description of the Related Art]

A conventional liquid crystal display device is
manufactured using the manufacturing process shown in Fig. 7.
As shown in Fig. 7A, a black matrix 7 is disposed as a light

shielding portion at a periphery of a color filter substrate

1.

[0003]

An ultraviolet (UV) curing sealant 3 is disposed on the
black matrix 7 using a seal print or a dispenser. As shown
in Fig. 7B, spacers 4 formed of sphericél—shaped resin
having a diameter of 4 to 6um are dispersed at a density of
100 to 200 pieces/mm? on an opposing TFT array substrate 2.

[0004]

As shown in fig. 7C, the color filter substrate 1 and
the TFT array substrate 2 are aligned and bonded to each
other. As shown in'Fig. 8, viewing from a section of a

portion of the sealant 3 disposed between the bonded both
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substrates, a signal line electrode 6 is disposed on the TFT
array substrate 2.

{0005]

As shown in Fig. 9, viewing from the TFT array
substrate 2, the signal line electrode 6 having a line width
of 10 to 30um and an interline space of 10 to 30pum disposed
on a portion of sealant 3 at a periphery of the sealant 3.

{0006]

As shown in Fig. 10, viewing from the color filter
substrate 1, the periphery of the sealant 3 is covered with
the black matrix 7. Therefore, as shown in Fig. 7D, the
irradiation of the ultraviolet ray 16 to the UV curing
sealant 3 is performed from the side of the TFT array
substrate 2.

[0007]

In detail, in order to prevent the switching
characteristics of a thin film transistor (TFT) provided at
the TFT array substrate 2 from being deteriorated due to the
irradiation of the ultraviolet ray 16, a mask 9 having a
shape allowing the ultraviolet ray 16 to be irradiated only
into the portion of the sealant 3, is disposed on_the TFT
array substrate 2 and in such a state, the ultraviolet ray
16 of 1000 to 3000mJ is irradiated into the sealant 3 and
cures the sealant 3, thus manufacturing a liquid crystal

cell 5. A liquid crystal is injected to the liquid crystal
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cell 5, and the liquid crystal display device is completed.
{0008]
[Problems to be Solved by the Invention]

However, és shown in Fig. 11, in the above-manufactured
liquid crystal cell 5, a portion of the sealant 3 irradiated
by the ultraviolet ray 16 becomes a cured sealant 3a, but a
portion of the sealant 3, which is hidden by the signal line
electrode 6 and not irradiated by the ultraviolet ray 16,
remains as an uncured sealant 3b without any change.

[0009]

In this state, when the liquid crystal is injected into
the liquid crystal cell 5 to complete the liquid crystal
display device, the uncured sealant 3b is in contact with
the liquid crystal. Accordingly, there occurs a drawback in
that a portion of the sealant is leaked out to the liquid
crystal, thereby causing the alignment near the uncured
sealant 3b to be degraded.

(0010]

An object of the present invention 'is to provide a
method of manufacturing a liquid crystal display device, in
which an ultraviolet ray is irradiated into and cures even a
portion of a sealant, which is hidden by a signal line
electrode, thereby solving a drawback of causing alignment
near an uncured sealant to be degraded.

[0011]
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[Means for Solving the Problems]

In order to accomplish the above-mentioned objects, the
present invention provides a method of hanufacturing a
liquid crystal display device, in which an ultraviolet ray
is irradiated into not only a sealant but also into a
portion of the sealant, which is hidden by a signal line
electrode, through a filter for diffusing and outputting the
incident ultraviolet ray.

[0012]

The present invention can solve a drawback of causing
alignment near an uncured sealant to be degraded, by
irradiating the ultraviolet ray even into a portion of the
sealant, which is hidden by the signal line electrode, and
curing the hidden portion.

[0013]

[Embodiments]

In a method of_manufacturing a liquid crystal display
device in Claim 1, an ultraviolet curing sealant is
positioned on a light shielding portion and attachedvbetween
a first electrode substrate having the light shielding
portion installed at its periphery and a second electrode
substrate having a signal line electrode, and when an
ultraviolet ray is irradiated from a side of the second
electrode substrate and cures the sealant, the ultraviolet

ray is irradiated into not only the sealant but also a
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portion of the sealant, which is hidden by the signal line
electrode, through a filter for diffusing and outputting the
incident ultravioletbray.

[0014]

In a method of manufacturing a liquid crystal display
device in Claim 2, a UV curing sealant is positioned on a
light shielding portion while a liquid crystal is dropped
within a region surrounded by the sealant between a first
electrode substrate having the light shielding portion
installed at its periphery and a second electrode substrate
having a signal line electrode to bond the first and second
electrode substrates,vand when an ultraviolet ray is
irradiated from a side of the second electrode substrate to
cure the sealant, the ultraviolet ray is irradiated into not
only the sealant but also a portion of the sealant, which is
hidden by the signal line electrode, through a filter for
diffusing aﬁd outputting the incident ultraviolet ray.

[0015]

A method of manufacturing a liquid crystal display
device according to present invention will be further
described with reference to the attached drawings.
(Embodiment 1)

The liquid crystal display device according to the
first embodiment of the present invention is manufactured

using a manufacturing process shown in Fig. 1.
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[0016]

As shown in Fig. 1A, a black matrix 7 is disposed as a
light shielding portion at a periphery of a color filter
substrate 1. A UV curing sealant 3 is disposed on the black
matrix 7 using a seal print or dispenser.

[0017]

As shown in Fig. 1B, a spacer 4 formed of spherical-
shaped resin having a diameter of 4 to 6um is dispersed at a
density of 100 to 200 pieces/mm? on an opposing TFT array
substrate 2.

[0018]

The color filter substrate 1 and the TFT array
substrate 2, which are a pair of glass substrates, are
aligned and bonded as shown in Fig. 1C.

{0019]

As shown in Fig. 8, viewing from a section of .a portion
of the sealant 3 of the bonded both substrates, a signal
line electrode 6 is disposed on the TFT array substrate 2.
| [0020]

As shown in Fig. 10, viewing from the color filter
substrate 1, the portion of the sealant 3 is covered with
the black matrix 7. Therefore, as shown in Fig. 1D, the
irradiation of the ultraviolet ray 16 into the sealant 3 is
performed from a side of the TFT array substrate 2.

[0021]
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A mask 9 having a shape for allowing the ultraviolet
ray 16 to be irradiated only into the portion of the sealant
3, and the TFT array substrate 2 are aligned to each other,
and a prism sheet 8 serving as a filter for diffusing and
outputting the incident ultraviolet ray 16 is inserted
between the mask 9 and the TFT array substrate 2. After
that, the ultraviolet ray 16 is irradiated into the
resultant structure.

(0022]

First of all, a structure and a principle of the prism
sheet 8 will be described with reference to Figs. 2 to 4. As
shown in Fig. 2, the prism sheet 8 has a concave-convex
surface 8a and an even surface 8b. The prism sheet 8 is
formed of Polyethylene terephthalate (PET), for example, and
a UV curing acrylic resin is coated on the PET. After that,
the ultraviolet ray is irradiated into the UV curing acrylic
resin to form the concave-convex surface 8a.

[0023]

As shown in Fig. 3, when the diffused ultraviolet fay
(A) passes through the even surface 8b of the prism sheet 8
and is output from the concave-convex surface 8a, it becomes
an ultraviolet ray (B) having a vertical direction to the
prism sheet 8.

[0024]

On contrary, as shown in Fig. 4, if the ultraviolet ray
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(B) having the vertical direction to the prism sheet 8
passes through the concave-convex surface 8a of the prism
sheet 8 and is output from the even surface 8b, it becomes
the diffused ultraviolet ray (A).

[0025]

Accordingly, in the first embodiment, as shown in Fig.
4, the even surface 8b of the prism sheet 8 is set toward
the TFT array substrate 2 so as to diffuse the ultraviolet
ray 16 from an ultraviolet ray lamp 12.

[0026]

In this state, the ultraviolet ray 16 is output from
the ultraviolet lamp 12 and irradiated into the UV curing
sealant 3 from a side of the mask 9. As shown in Fig. 5, the
ultraviolet ray 16 traveling in the vertical di?éétion of
the prism sheet 8 through the mask 9 diffuses and becomes an
ultraviolet ray 1l6a by the prism sheet 8. Therefore, the
ultraviolet ray 16 is irradiated even into the portion of
the sealant 3, which is hidden by the signal line electrode
6 having a line width of 10 to 30pum and an interline space
of 10 to 30um, thereby curing a whole sealant 3. After that,
the liquid crystal is injected into the liquid crystal cell
5.to complete the liquid crystal display device.

[0027]

As such, by irradiating the ultraviolet ray into the

sealant 3 of the liquid crystal cell 5 through the prism
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sheet 8, the portion of the sealant 3 which is hidden by the
signal line electrode 6 can be sufficiently cured, and in
case where the liquid crystal is injected into the liquid
crystal cell 5, the component of the sealant is not leaked
out to the liquid crystal, thereby manufacturing the liquid
érystal display device without causing alignment near the
sealant 3 to be degraded. |

[0028]

[Embodiment 2]

A liquid crystal display device according to the second
embodiment of the present invention is manufactured using a
manufacturing process shown in Fig. 6.

[0029]

As shown in Fig. 6A, a black matrix 7 is disposed as a
light shielding portion at a periphery of a color filter
substrate 1 on which an alignment layer is coated and
surface-treated. An ultraviolet (UV) curing sealant 3 is
disposed on the black maﬁrix 7 using a screen print or
dispenser.

[0030]

As shown in Fig. 6B, a liquid crystal 11 is dropped
using a liquid crystal dropping syringe 14 at a region of
the color filter substrate 1 surrounded by the sealant 3.
An amount of the liquid crystal to be dropped is an amount

necessary for injection into the liquid crystal cell, which
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is formed by bonding the color filter substrate 1 and the
TFT array substrate 2.

[0031]

As shown in Fig. 6C, spacers 4 having a diameter of 4
to 6um is dispersed at a density of 100 to 200 pieces/mm® at
the TFT array substrate 2 on which the alignment layer is
coated and surface-treated.

[0032]

The color filter substrate 1 and the TFT array
substrate 2, which are a pair of glass substrates, are
aligned and bonded in vaéuum as shown in Fig. 6D.

(0033]

As shown in Fig. 8, viewing from a section of the
portion of the sealant 3 of the bonded both substrates, a
signal line electrode 6 is disposed on the TFT array
substrate 2. As shown in Fig. 9, viewing from the TFT array
substrate 2, the signal line electrode 6 having a line width
of 10 to 30um and an interline space of 10 to 30um disposed
on the portion of the sealant 3.

[0034]

As shown in Fig. 10, viewing from the color filter
substrate 1, the portion of the sealant 3 is covered with
the black matrix 7. ‘Therefore, as shown in Fig.. 6E, the
irradiation of the ultraviolet ray 16 into the UV curing

sealant 3 is performed from a side of the TFT array
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substrate 2.

[0035]

The irradiation of the ultrayiolet ray according to the
second embodiment is performed using the same prism sheet 8
as in the first embodiment. Even in case where the liquid
crystal display device is manufactured using a liquid
crystal dropping method, the ultraviolet ray is irradiated
into the sealant 3 through the prism sheet 8 so that the
ultraviolet ray 16 can be irradiated even into the portion
of the sealant 3 hidden by the signal line electrode 6 and
cure the hidden portion. Accordingly, the component of the
sealant is not leaked out to the liquid crystal and
therefore, the liquid crystal display device can be obtained
without causing alignment near the sealant 3 to be degraded.

[0036]

Further, in each of the embodiments, as the filter for
diffusing and outﬁutting the incident ultraviolet ray 16,
the prism sheet 8 is used. However, even in case whefe a
‘diffusion sheet used for a backlight system of a liquid
crystal display module is used, the same effect is obtained.
The filter is disposed between the TFT array substrate 2 and
the mask 9 and the ultraviolet ray 16 is irradiated, but
even in case where the filter is disposed between the mask 9
and the ultraviolet ray lamp 12 and the ultraviolet ray 16

is irradiated, the same effect can be obtained.
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[0037]

[Effect of the invention]

As described ébove, in the method of manufacturing the
liquid crystal display device, the ultraviolet ray 1is
irradiated into not only the sealant but also the portion of
the sealant, which is hidden by the signal line electrode,
through the filter for diffusing and outputting the incident
ultraviolet ray, thereby curing even the hidden portion of
the sealant, and when the liquid crystal is injected into
the liquid crystal cell, the component of the sealant is not
leaked out to the liquid crystal and therefore, the liquid
cryétal display device can be obtained without causing
alignment near the éealant to be degraded.

[Brief Description of the Drawings]
[Fig. 1]

Fig. 1 illustrates a process of manufacturing a liquid
crystal display device according to a first embodiment of
the present invention.

[Fig. 2]

A Fig. 2 is a section view of a prism sheet according to
a first embodiment of the present invention.

[Fig. 3]

Fig. 3 illustrates diffusion of an ultraviolet ray in a
prism sheet according to a first embodiment of the present

invention.
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[Fig. 4]

Fig. 4 illustrates diffusion of an ultraviolet ray in a
prism sheet according to a first embodiment of the present
invention.

[Fig. 5]

Fig. 5 is a cross-sectional view illustrating a portion
of a sealant when an ultraviolet ray is irradiated into a
liquid crystal cell according to a first embodiment of the
present invention.

(Fig. 6]

Fig. 6 illustrates a process of manufacturing a liquid
crystal display device according to a second embodiment of
the present invention.

[Fig. 7]

Fig. 7 illustrates a conventional process of

manufacturing a liquid crystal display device.
{Fig. 8]

Fig. 8 is a cross-sectional view illustrating a portion

of a sealant on both bonded substrates.
[Fig. 9]

Fig. 9 illustrates a periphery of a sealant viewing

from a TFT array substrate.
[Fig. 10]
Fig. 10 illustrates a periphery of a sealant viewing

from a color filter substrate.
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[Fig. 11]

Fig. 11 is a cross-sectional view illustrating a
conventional portion of the sealant when an ultraviolet ray
is irradiated into a liquid crystal cell.

[Reference Numerals]

1: color filter substrate

2: TFT array substrate

3: sealant

3a: cured sealant

3b: uncured sealant

4: spacer

5: liquid crystal cell

6: signal line electrode

7: black matrix

8: prism sheet

8a: concave-convex surface

8b: even surface

9: mask

10: liquid crystal display device

11: liquid crystal

12: ultraviolet ray lamp

13: liquid crystal filling region

14: liquid crystal dropping syringe

15: external connection terminal

16: ultraviolet ray
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l6a: diffused ultraviolet ray
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